c-Src activation by the E5 oncoprotein enables transformation independently of PDGF receptor activation.
The E5 oncoprotein of bovine papillomavirus type 1 is a Golgi-resident, hydrophobic polypeptide that can transform immortalized fibroblasts by activating endogenous platelet-derived growth factor receptor beta (PDGF-R). However, the existence of E5 mutants that dissociate transformation from PDGF-R activation implies that there are additional mechanism(s) by which E5 can transform cells. We now show that both wt E5, and transforming E5 mutants that are defective for PDGF-R activation, constitutively activate endogenous c-Src in NIH3T3 cell lines to levels normally associated with acute growth factor stimulation. The ubiquitous Src family protein tyrosine kinase (PTK) Fyn is not activated by these E5 constructs, nor are focal adhesion kinase and endogenous receptor PTKs for insulin, epidermal growth factor, basic fibroblast growth factor and insulin-like growth factor. We further demonstrate that transforming activity of the L26A E5 mutant, which is highly defective for PDGF-R activation, depends on its ability to activate Src. L26A E5 does not transform SYF cells that are deficient for Src, Fyn and Yes, unless Src expression is reconstituted, and does not transform NIH3T3 cells in which Src PTK activity is maintained at a basal level by means of kinase-defective K295R Src overexpression.